Identification of the defect in lipophosphoglycan biosynthesis in a non-pathogenic strain of Leishmania major.
The major macromolecule on the surface of the protozoan parasite, Leishmania major, is a complex lipophosphoglycan (LPG), which is anchored to the plasma membrane by an inositol-containing phospholipid. A defect in LPG biosynthesis is thought to be responsible for the avirulence of the L. major strain LRC L119 in mice. In order to identify the nature of this defect we have characterized two truncated forms of LPG, which are accumulated in this strain, by one- and two-dimensional 500-MHz 1H NMR spectroscopy, two-dimensional heteronuclear 1H-31P NMR spectroscopy, methylation analysis, and exoglycosidase digestions. The structures of these glycoinositolphospholipids, termed GIPL-4 and -6, are as follows: [formula: see text] The glycan moieties of GIPL-4 and -6 are identical to the anchor region of LPG, which is also substituted with a Glc-1-PO4 residue in approximately 60% of the structures. However, instead of being capped with chains of phosphorylated oligosaccharide repeat units, both glycan moieties terminate in Man alpha 1-PO4, suggesting that the defect in LPG biosynthesis is in the transfer of galactose to this residue to form the disaccharide backbone of the first repeat unit. These results indicate that the phosphoglycan moiety of LPG is essential for intracellular survival of the parasite and have implications for LPG biosynthesis.